3GPP TSG-RAN WG2 #99





R2-1708299
Berlin, Germany, 21 – 25 Aug 2017
Agenda item:
9.6.2 QoE measurement collection solutions
Source: 
China Unicom (Rapporteur)
Title: 
Email discussion summary on solutions for LTE QMC
Document for:
Discussion and decision
1 Introduction
In RAN2#98, the following agreements on the WI LTE QMC have been made [1]:
Agreements:

1
Both signalling based QMC initiation and management based QMC initiation should be supported in E-UTRAN.

2
QMC is only active in E-UTRAN RRC_CONNECTED mode and no need to consider the suspending and recovering in other state (such as light connection).

3
FFS: QoE measurement will be continued in case of intra-eNB HO and inter-eNB HO, if no explicitly released by the eNB, and both source and target cell belong to defined same measurement reporting area.
An email discussion is requested in RAN2#98 to discuss the solutions for QoE measurement collection.
[98#51][LTE/QMC] Solutions for QoE Measurements (China Unicom)

-
Figure out the details of CP and UP solutions and include the open issues, e.g., charging, user privacy, et al.


Intended outcome: report


Deadline: Thursday 2017-08-03

This document is the summary of the email discussion.
2 Discussion
2.1
Background and guideline
In RAN2#98, three solutions for QoE measurement collection were proposed:

· Solution 1: as proposed in [4], both the QoE configurations and measurement results are transferred via RRC signaling. This solution is similar to QMC in UMTS.
· Solution 2: as proposed in [2], both the QoE configurations and measurement results are transferred via user plane. 
· Solution 3: as proposed in [3], the QoE configurations are transferred via RRC signalling and the QoE measurement results are transferred via user plane.
In this email discussion, it is suggested to use the above solutions as baseline.
The main difference of the above solutions is sending the QoE measurement configurations and reports either in CP or UP. 
2.2
Details of the solutions
2.2.1
Solution 1 
1. QoE configuration procedure (e.g. details on procedure and content, setup/modification/release of a QoE configuration)
The same as we proposed in [4]:

The name of configuration container is “Container for application layer measurement configuration”, and the type is Octet string (1..1000). The content of this container is specified in TS 26.247 and there are some text on QoE Measurement Collection functionalities in Annex L in TS 26.247.

This container can be included in the IE MeasConfig in the RRCConnectionReconfiguration message (while in [4] it proposed Measurement Control message but this message does not exist in LTE spec).

Since this container is following MeasConfig logic, it can support addition/modification/removal of at least one QoE measurement.

The UE AS layer shall forward the content of QoE configuration container to upper layers when UE AS layer receive a new container or modified container from LTE eNodeB. The UE AS shall inform upper layers to clear the stored QoE configuration container.

SRB1 can be used to carry QoE configuration container.
2. QoE reporting procedure (e.g. details on procedure and content)
The same as we proposed in [4]:

The name of configuration container is “Container for application layer measurement reporting”, and the type is Octet string (1..8000). The content of this container is specified in TS 26.247.

This container can be included in the IE MeasResults in the MeasurementReport message.

SRB2 can be used to carry QoE reporting container.
As an enhancement, we propose the following solution regarding QoE reporting procedure:
If the UE has got the QoE measurements from its upper layers, the UE AS could include an indicator in MeasurementReport message. This indicator is just to inform the eNodeB that the QoE measurements are available at the UE AS.

If the eNodeB would like to get the QoE measurements, the eNodeB can initiate the UEInformationRequest message to ask UE reporting of QoE measurements, and then the UE could include the QoE measurements in the UEInformationResponse message. UE Information procedures can be found in the following figure (already specified in section 5.6.5 in TS 36.331).
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For this enhancement, RLF report is a similar case. If the UE has RLF report, the UE could firstly indicate the IE rlf-InfoAvailable-r10 in the RRCConnectionReconfigurationComplete message. Later, the eNodeB could include the IE rlf-ReportReq in the UEInformationRequest message, and then the UE sets the IE rlf-Report in the UEInformationResponse message.

Due to this enhancement for QoE reporting, the eNodeB can decide to let or not let UE report the QoE measurements, based on, e.g. network congestion status, impacts on other uplink data transmission.
3. UE capability reporting
The same as we proposed in [4]:

For this solution, a new UE capability is proposed and the name could be “QoE Mesaurement Collection for streaming services”.
4. Others
There may be some minor aspects to be considered for this solution, e.g. stage-3 details. Since we think this email is mainly to discuss different solutions and open issues, we will have separate paper(s) at RAN2#99 on these minor aspects.
2.2.2
Solution 2
Solution 2.1
1. QoE configuration procedure (e.g. details on procedure and content, setup/modification/release of a QoE configuration)
A normal EPS bearer can be used for transfer of QoE files. A new bearer is setup when QoE files need to be transferred by using legacy procedure for setting up of bearers. A special APN can be defined with no charging. Alternatively, if an existing bearer is used, there are existing mechanisms in the core network for excluding data from charging by means of operator configuration.
As the UE enters Idle mode more often in LTE than in UMTS and the QoE measurements are cleared when entering Idle mode, the configuration file may be sent much more often in LTE than in UMTS. Also, the UE may enter connected mode for other reasons that streaming services and in those cases it is not necessary to fetch the configuration file. To avoid sending the same configuration file many times to the same UE, the UE may be notified in an RRC message (likely the same message that transfers the UE to connected mode) that there is an application layer configuration file to be fetched at a server together with the IP address to the file. The UE can then fetch the configuration file using the bearer that has been setup. The UE can check the complete address to the configuration file and fetch the file only if it is different than the last fetched file. 
2. QoE reporting procedure (e.g. details on procedure and content)
When the UE has a report to send, it does a Service Request to the core network as in legacy and then sends the report over the bearer that is setup. The IP address to where the report should be sent can be configured in the RRC message when the QoE configuration is done.
3. UE capability reporting
In RRC message.
4. Others

This solution may have core network impact, but most likely very small. Possibly a new cause value that the bearer is for transfer of QoE file.
Solution 2.2
1. QoE configuration procedure (e.g. details on procedure and content, setup/modification/release of a QoE configuration)
The same procedure as for setting up SRB is used for setting up a local DRB in RAN (i.e nothing is setup in the core network in the same way as for SRBs). The local DRB is setup when the QoE measurements are configured and can be released afterwards. The same QCI as for the default bearer can be used. In this solution no charging is setup as the DRB is only setup in RAN and that is the wanted behaviour.
2. QoE reporting procedure (e.g. details on procedure and content)
The local DRB can be setup again when the UE has a report to send.
3. UE capability reporting
In RRC message.
4. Others
2.2.3
Solution 3  
1. QoE configuration procedure (e.g. details on procedure and content, setup/modification/release of a QoE configuration)
As agreed in last meeting, signalling based QMC initiation and management based QMC initiation shall be supported in this WI. And QMC is only active in E-UTRAN RRC_CONNECTED mode.

For signalling based QMC initiation, CN selects UE to do QoE measurement collection and reporting. The configuration information is received from S1 interface for one certain UE, associated with one indicated area that the certain UE needs to do measurement and reporting. After received, eNB transfers it to the indicated UE via RRCConnectionReconfiguration message.
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Figure for solution3: Signalling based QMC initiation and reporting

Step0: One certain UE enters RRC_CONNECTED mode and set up streaming service session with MME.

Step1: O&M decides to select this certain UE to do QMC reporting. O&M sends OMC Session Activation message (tentative name for example, it shall be defined by SA5) to MME for this certain UE. QMC configuration info, QMC reporting address info and other necessary info are included.

Step2: MME sends TRACE START message to eNB for this certain UE. QMC configuration info, QMC reporting address info and other necessary info are included.

Step3: eNB will store the QMC reporting address info and send RRCConnectReconfiguration message to the certain UE. QMC configuration info is carried and one dedicated uplink DRB for QMC reporting is asked to establish. 

Step4: UE AS layer passes the received QMC configuration info to NAS/Application layer and confirms the dedicated uplink DRB established successfully by RRCConnectReconfigurationComplete message.

Step5: UE AS layer receives application layer data of QMC and transmits to eNB via the dedicated uplink DRB. 

Step6: When received reporting data, eNB will forward to QMC server based on stored QMC reporting address info.
Step7~10: O&M sends OMC Session Deactivation message (tentative name for example, it shall be defined by SA5) to MME for this certain UE. MME deactivates the TRACE and eNB releases it via RRCConnectReconfiguration message.
For management based QMC initiation, eNB selects UE to do QoE measurement collection and reporting. The configuration information is received from OAM, associated with one indicated area that all possible UEs need to measurement and reporting. After received, eNB stored the configuration and indicated area, and will select appropriate UE to transfer the configuration via RRCConnectionReconfiguration message, when the UE enters RRC_CONNECTED mode.

[image: image3.emf]UE eNB O&M

QoE 

Server

UE enters RRC_CONNECTED mode

QMC Session Activation

(-QMC configuration to UE;

-QMC reporting address to eNB)

RRCConnectReconfiguration

(-Container for QMC configuration;

-To establish one uplink DRB)

RRCConnecReconfigurationComplete

UL DRB for QMC reporting

(-QMC report)

QMC report data 

UL DRB for QMC reporting

(-QMC report)

QMC report data 

QMC Session Deactivation

RRCConnectReconfiguration

(-clean QMC configuration

-release uplink DRB)

RRCConnecReconfigurationComplete

UL DRB for QMC reporting

(-QMC report)

QMC report data 


Figure for solution3: Management based QMC initiation and reporting

Step0: O&M sends OMC Session Activation message (tentative name for example, it shall be defined by SA5) to eNB for all UEs in indicated area. QMC configuration info, QMC reporting address info and other necessary info are included. eNB stores all received info.

Step1: One certain UE enters RRC_CONNECTED for streaming service. 

Step2: eNB decides to select this UE to do QMC reporting and sends RRCConnectReconfiguration message to the certain UE. QMC configuration info is carried and one dedicated uplink DRB for QMC reporting is asked to establish.

Step3: UE AS layer passes the received QMC configuration info to NAS/Application layer and confirms the dedicated uplink DRB established successfully by RRCConnectReconfigurationComplete message.

Step4: UE AS layer receives application layer data of QMC and transmits to eNB via the dedicated uplink DRB. 

Step5: When received reporting data, eNB will forward to QMC server based on stored QMC reporting address info.
Step6~8: O&M sends OMC Session Deactivation message (tentative name for example, it shall be defined by SA5) to eNB for all UEs. eNB releases QMC reporting via RRCConnectReconfiguration message.
2. QoE reporting procedure (e.g. details on procedure and content)
To set up one dedicated uplink DRB to UE for reporting via RRCConnectionReconfiguration message. All application layer data of QMC will be reported to eNB via this dedicated uplink DRB. Details has been shown in above two Figures.
3. UE capability reporting
In RRC message.
4. Others
As QoE measurement report triggering mechanism (event and periodic report triggering) is controlled by DASH Client, not by RAN entity. RAN is just used as a medium to pass information to the UE that will further require interaction within it, with application layer. The UE behavior in radio network side is out of control or undefined currently, RAN doesn’t know the reporting data’s frequency and exact data size from UE application layer. It needs to consider RAN’s behavior in case of UE’s QMC reporting data strongly impacts other normal services in one cell. Such as when overload occurred, RAN should suppress the UE’s QMC reporting and may recover the QMC reporting when situation improved. It doesn’t mean eNB can release/re-establish the QMC reporting by itself, as TRACE function doesn’t admit.
2.3
Analysis on the open issues
It is suggested to focus on discussing the following open issues. Other potential open issues are not precluded to be discussed. Companies are invited to input analysis.
Issue#1: User privacy issue
In LTE, there are two types of radio bear, signalling radio bearer (SRB) and data radio bearer (DRB). Some solutions are intended to collect the QOE information via SRB while other solutions utilize DRB to collect QOE information. From network point of view, for user data, user privacy should be taken into account.
For any solution, user privacy issue should be analysed.
	Company name
	Comments on solution 1
	Comments on solution 2
	Comments on solution 3

	Ericsson
	Ciphering is done in RAN for both SRBs and DRB’s. No issue is foreseen in any of the solutions.
	1. Ciphering is done in RAN for both SRBs and DRB’s. No issue is foreseen in any of the solutions.
2. Configuration via UP should not be any issue.

3. The transfer of measurement reports over UP may be a concern if the bearer also carries other possibly sensitive user data.

The recommendation is to carry the reports in a bearer dedicated for the purpose. It can be an end-to-end service bearer that terminates in a QMC node or a DRB that terminates in the eNB.
	See comment 1 and 3 for solution 2.

	Huawei, HiSilion
	No issue.
	In current LTE system, for any user plane data, the eNodeB just forwards them to the next entity, e.g. for uplink, the eNodeB forwards the data packets to the Core Network.
With this solution, in our understanding, the eNodeB needs to do more on a DRB and we think it is quite different from what the current LTE system does. If the eNodeB is able to extract user plane data on a “special” DRB and forwards them to OAM, in theory, the eNodeB can perform such behaviors on any DRB. We are not sure whether it may lead to user privacy issue.
	The same comments as solution 2.

	Nokia
	Agree with Ericsson, there is no issue in any solutions.

Since solution 1 is based on QoE configuration and reporting going over RRC signaling, AS security level applies. If just thinking ciphering activation, there is no difference between CP reporting solution and UP reporting solution.
In solution1, CP solution asks eNB to decode SRB data first before forwarding. Soution2&3 for reporting just forwards all received data to indicated address (QMC server). CP solution needs extra decoding but UP solution doesn’t need in reporting.

If operator wants to remove any possibility of QMC data decoding in eNB, it can consider application layer ciphering way. It will isolate eNB totally, but it is not RAN topic and no need to discuss here.
	Solution 2 relies on a local DRB or a special APN, this may need broader analysis then in RAN(2) scope only.
	Ciphering is done in RAN for both SRBs and DRB’s. 

In solution3 RRCConnectionReconfiguration for QMC configuration and dedicated DRB establishment is SRB1 after security activated. All data reporting via DRB is ciphered, as the DRB is a regular radio bearer.



Observation 1: 2 companies think there is no user privacy issue for both CP and UP solution. 1 company thinks solution 2.1 needs to be discussed in other groups. 1 company thinks user privacy issue is raised in UP solution.
Issue#2: DRB setup/modification/release issue
Description: In LTE, an E-RAB uniquely identifies the concatenation of an S1 Bearer and the corresponding Data Radio Bearer. In online discussion, some companies had pointed the one-to-one mapping between this E-RAB and an EPS bearer of the Non Access Stratum for each E-RAB. Basically, LTE QoS structure involves LTE RAN and LTE CN, e.g. any DRB setup/modification/release may involve with LTE RAN and LTE CN.
For any solution, DRB setup/modification/release issue should be analysed.
	Company name
	Comments on solution 1
	Comments on solution 2
	Comments on solution 3

	Ericsson
	
	Solution 2.1 (EPS bearer):

Fetching of the configuration file over UP means the UE needs to perform a service request to setup an EPS bearer if one is not already set up. That will incur a delay and it is recommended that the UE should perform the service request independent of the fetching of the configuration file, which may be postponed until there is a need.
The EPS bearer should be kept following legacy practice when the RRC connection is released in E-UTRAN. In subsequent connections, the EPS bearer will be re-activated together with the other bearers. Note that this will be needed even if the UE is outside of the QoE measurement area since neither the UE nor the EPC is aware of the measurement area.
Solution 2.2 (DRB in RAN):

The bearer is only between the UE and the eNB, it can be set up and released each time the RRC connection is set up and released, e.g., at the same time as SRB1.

An advantage of this solution is that it can be optimized to set up the QMC DRB only when it is needed.
	The QMC configuration issue connected with solution 2.1 does not exit.
The EPS bearer for QoE reporting may be set up only when needed. The setup delay is not expected to be a problem

Otherwise, similar comments as solution 2.1 and 2.2

Note also that similar to solution 2, the UP solution for transmitting the QoE reports may be based on a RAN-only DRB or an EPS bearer.

	Huawei, HiSilicon
	No issue.
	If we search for “data radio bearer” in TS 36.300, we will get lots of results and here we just list some of them:

-
A data radio bearer transports the packets of an EPS bearer between a UE and one or more eNB(s). When a data radio bearer exists, there is a one-to-one mapping between this data radio bearer and the EPS bearer/E-RAB.

-
A UE stores a mapping between an uplink packet filter and a data radio bearer to create the binding between an SDF and a data radio bearer in the uplink.

-
An eNB stores a one-to-one mapping between a data radio bearer and an S1 bearer to create the binding between a data radio bearer and an S1 bearer in both the uplink and downlink.

We believe that there are more text on “data radio bearer” in other TSs (e.g. SA2 specs). If there is a “special” DRB (if the DRB is only terminated between UE and eNodeB), we are not sure whether the basic LTE design may be impacted. If it is true, then it is not pure RAN2 analysis/evaluation, it may need more analysis with involving other WGs, e.g. SA2, SA5.
	The same comments as solution 2.

	Nokia
	Follows existing QoS and radio bearer’s framework
	Not clear on how solution2.1 works.


	Solution 3 aim at using one normal DRB ID which should be in scope of maxDRB variable, i.e. it doesn’t means using a “special” DRB. QMC container covering downlink QMC Configuration information. drbToAddList is still used for DRB establishment, Using one RRCConnectionReconfiguration message to transfer QMC Configuration information to UE (CP solution in DL) and uplink bearer established (for UP solution in UL).

DRB establishment, modification, release are fully controlled by eNB self. It doesn’t impact CN side as can follow default DRB setting in RAN side. 

Current RAN2 RRC protocol (RRCConnectReconfiguration) has enough flexibility to support it, just after simple IE extension. 


Observation 2: All companies agree that solution 1 can follow the existing signalling transmission mechanism. 2 companies think a RAN-only DRB can be setup to transfer QoE information. 1 company indicates establishing a RAN-only DRB may impact the existing bearer setup design. 
Issue#3: Impact on KPIs issue
Description: The purpose of the QoE measurement is to obtain and improve the user experience of streaming services in the radio network. As discussed and agreed in UMTS WI QMC, the size limits for the configuration file and the measurement result file are set to 1000 and 8000 Bytes, respectively. From the perspective of operators, the transmission of QoE measurement configurations and reports should not impact the KPIs of the network significantly, e.g, bringing signalling congestion, or delaying other users’ data/signalling transmission. In solution 1, these files are sent via RRC signalling; in solution 2(3), all(some) of these files are treated as user data. 
#3-1:
For any solution, both the file size and the priority of SRBs and DRBs need to be taken into consideration in order to analyse the impact on the network KPIs.
	Company name
	Comments on solution 1
	Comments on solution 2
	Comments on solution 3

	Ericsson
	The transfer of a file of size 8000 Bytes will take roughly 5-6 TTIs. During this time NAS messages may be delayed if SRB2 is used. Also user plane data of lower priority will be impacted in poor coverage situations. RRC handover messages with a size of a few hundred bytes have caused problems in the past.
The size issue of the configuration file discussed in solution 2 is somewhat more serious since the data is carried over the CP. A similar recommendation, therefore, applies: The UE should not delete the file when returning to idle so that the network only needs to send an ID to the file.
	The user plane is designed for transfer of large amount of data and no special issues are foreseen.
In LTE the UE enters idle mode much more often than in UMTS and the configuration file may be sent very often, every time the UE enters connected mode. The very frequency transfer of files needs to be avoided if network KPIs should not be affected.

It is recommended that the UE should not delete the configuration file when returning to idle so that the network only needs to send a pointer to the configuration file during QMC configuration. The UE should then check if the file has changed before fetching it.
	The size issue of the configuration file discussed in solution 2 is somewhat more serious since the data is carried over the CP. A similar recommendation, therefore, applies: The UE should not delete the file when returning to idle so that the network only needs to send an ID to the file.

	Huawei, HiSilicon
	In section 2.2.1, we provide our solutions.

For QoE configuration container, the maximum size is 1000 bytes. It depends on the eNodeB implementation to send this container. So the KPI of SRB transmission is controllable.

For QoE reporting container, the maximum size is 8000 bytes. In section 2.2.1, we propose an enhancement so that the eNodeB can order the UE to report the QoE measurement s if needed. So the KPI of SRB transmission is controllable.
	
	

	Nokia
	QMC configuration with 1000bytes container is acceptable to be sent by RRC message, but QMC reporting with 8000 bytes container in RRC may bring long delay transmission and signaling congestion issues. 

Furthermore, as indicated in Other of Solution3, it needs to consider RAN’s behavior in case of UE’s QMC reporting data strongly impacts other normal services in one cell. Such as when overload occurred, RAN should suppress the UE’s QMC reporting and may recover the QMC reporting when situation improved. It doesn’t mean eNB can release/re-establish the QMC reporting by itself, as TRACE function doesn’t admit.

For Huawei’s proposed enhancement in 2.2.1, it cannot solve the overload issue very well. On the contrary, it creates more unnecessary signaling load in Uu and UE has to buffer lots of data in AS layer before sending. It is too complicated for UE and RAN. 
	Same as comments in solution3
	Even for UP solution, it needs to consider RAN’s behavior in case of UE’s QMC reporting data strongly impacts other normal services in one cell. Such as when overload occurred, RAN should suppress the UE’s QMC reporting and may recover the QMC reporting when situation improved. It doesn’t mean eNB can release/re-establish or modify the QMC reporting by itself, as TRACE function doesn’t admit.


Observation 3: Companies mainly focus on the impact of transmitting QoE reporting with 8000bytes. It is agreed that no matter in CP or UP solution, enhancements are needed to control the impact on signalling and low priority data transmission. An enhancement is proposed in solution 1.
#3-2:
The QCI is used as a reference for eNB to control packet forwarding (e.g. scheduling weights, admission thresholds, queue management thresholds, link layer protocol configuration, etc.). In Annex 5.1, there is a table with specifying standardized characteristics associated with standardized QCI values (from TS 23.203).
For any solution, both the file size and the QCI of the DRB adopted to transfer QoE related information needs to be analysed.
	Company name
	Comments on solution 1
	Comments on solution 2
	Comments on solution 3

	Ericsson
	
	For solution 2.1, The same QCI as for the default bearer of the Internet APN can be used.
For solution 2.2, the radio network has full control and 3GPP specification is not needed. The DRB only need to be configured with an appropriate logical channel priority. For ease of handling, the network may reuse the QCI of Internet default bearer for the special DRB.
	Same comment as for solution 2.1 and 2.2.

	Huawei, HiSilicon
	No issue.
	We need to understand how to set QCI for a “special” DRB (only used to transmit the QoE measurements). For example, the signalling procedures between the Core Network and the eNodeB, which QCI is suggested to be used.
	The same comments as solution 2.

	Nokia
	File size (of the report) may become uncontrollable if the QMC configuration blindly follows OAM configuration. 
	A special DRB needs clarification 
	The RAN entity may control the O&M initiated configuration temporarily to apply partially or temporarily own policies. The UE may detect the QMC reporting frequency by itself and may perform QMC reporting stop and recovery according to RAN network entity configured control parameter.


Observation 4: 1 company thinks the UE may detect the QMC reporting frequency and control reporting by itself.
Issue#4: Charging issue
Description: In current LTE network, any user plane data should be charged regardless of uplink or downlink, and there are some network entities (e.g. charging centre) which perform charging functionalities.Some solutions utilize user plane to transmit QOE information, so the impact on charging issues shall be analysed. 
For any solution, charging issue should be analysed.

	Company name
	Comments on solution 1
	Comments on solution 2
	Comments on solution 3

	Ericsson
	No charging will be done.
	The assumption is that the user should not be charged when the QoE files are transferred as it is control type of information and the user is not even aware of it. In solution 2.1 a special APN with no charging can be defined. Alternatively, if an existing bearer is used, there are existing mechanisms in the core network to exclude some data from charging by means of operator configuration.
In solution 2.2 no charging will be done as the local DRB only setup in RAN in the same way as SRBs.
	Same comment as for solution 2.

	Huawei, HiSilicon
	No issue.
	In our understanding, charging is a very important functionality in LTE system and it involves lots of entities, e.g. Core Network, Charging entity.
As described before this table, “any user plane data should be charged regardless of uplink or downlink”, so we need to understand how to solve the charging issue from E2E point of view. For example, if QoE related information is not to be charged, how the charging entity is informed?
	The same comments as solution 2.

	Nokia
	No issue
	Not clear on how solution2.1 works. In case it is EPS bearer needed, charging issue should be analyzed in SA5. 
	In Nokia proposed UP solution, no charging issue observed as it is eNB controlled DRB, no reporting data pass over CN. 


Observation 5: 2 companies think there is no charging issue in the RAN-only DRB UP solution, as the data doesn’t pass over CN. 1 company comments charging is an E2E behavior and wonders how to solve this problem in RAN-only DRB UP solution.
3 Conclusion

During email discussion, three companies provided inputs. Based on the inputs, here are the following observations:
Observation 1: 2 companies think there is no user privacy issue for both CP and UP solution. 1 company thinks solution 2.1 needs to be discussed in other groups. 1 company thinks user privacy issue is raised in UP solution.
Observation 2: All companies agree that solution 1 can follow the existing signalling transmission mechanism. 2 companies think a RAN-only DRB can be setup to transfer QoE information. 1 company indicates establishing a RAN-only DRB may impact the existing bearer setup design.  
Observation 3: Companies mainly focus on the impact of transmitting QoE reporting with 8000bytes. It is agreed that no matter in CP or UP solution, enhancements are needed to control the impact on signalling and low priority data transmission. An enhancement is proposed in solution 1.

Observation 4: 1 company thinks the UE may detect the QMC reporting frequency and control reporting by itself.
Observation 5: 2 companies think there is no charging issue in the RAN-only DRB UP solution, as the data doesn’t pass over CN. 1 company comments charging is an E2E behavior and wonders how to solve this problem in RAN-only DRB UP solution.

Proposal: As a CP solution similar to solution 1 has already been specified in UMTS, it is proposed to take it as a baseline and discuss whether enhancements could solve the KPI impact issue.

(1)  If the enhancements could sovle the KPI impact issue, it is proposed to specify solution 1 in E-UTRAN. Otherwise, the UP solutions could be considered.
(2)  It is proposed only the RAN-only DRB UP solution could be considered, if the UP solutions are discussed.
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Annex
5.1
QCI level defined in TS 23.203
Table 6.1.7: Standardized QCI characteristics

	QCI
	Resource Type
	Priority Level
	Packet Delay Budget

(NOTE 13)
	Packet Error Loss

Rate (NOTE 2)
	Example Services

	1
(NOTE 3)
	
	2
	100 ms
(NOTE 1, NOTE 11)
	10-2
	Conversational Voice

	2
(NOTE 3)
	
GBR
	4
	150 ms
(NOTE 1, NOTE 11)
	10-3
	Conversational Video (Live Streaming)

	3
(NOTE 3), NOTE 14
	
	3
	50 ms
(NOTE 1, NOTE 11)
	10-3
	Real Time Gaming, V2X messages

	4
(NOTE 3)
	
	5
	300 ms
(NOTE 1, NOTE 11)
	10-6
	Non-Conversational Video (Buffered Streaming)

	65
(NOTE 3, NOTE 9, NOTE 12)
	
	0.7
	75 ms
(NOTE 7,
NOTE 8)
	
10-2
	Mission Critical user plane Push To Talk voice (e.g., MCPTT)

	66
(NOTE 3, NOTE 12)
	
	
2
	100 ms
(NOTE 1,
NOTE 10)
	
10-2
	Non-Mission-Critical user plane Push To Talk voice

	75
(NOTE 14)
	
	2.5
	50 ms
(NOTE 1)
	10-2
	V2X messages

	5
(NOTE 3)
	
	1
	100 ms
(NOTE 1, NOTE 10)
	10-6
	IMS Signalling

	6
(NOTE 4)
	
	
6
	
300 ms
(NOTE 1, NOTE 10)
	
10-6
	Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.)

	7
(NOTE 3)
	Non-GBR
	
7
	
100 ms
(NOTE 1, NOTE 10)
	
10-3
	Voice,
Video (Live Streaming)
Interactive Gaming

	8
(NOTE 5)
	
	
8
	
300 ms
(NOTE 1)
	

10-6
	
Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file 

	9
(NOTE 6)
	
	9
	
	
	sharing, progressive video, etc.)

	69
(NOTE 3, NOTE 9, NOTE 12)
	
	0.5
	60 ms
(NOTE 7, NOTE 8)
	10-6
	Mission Critical delay sensitive signalling (e.g., MC-PTT signalling)

	70
(NOTE 4, NOTE 12)
	
	5.5
	200 ms
(NOTE 7, NOTE 10)
	10-6
	Mission Critical Data (e.g. example services are the same as QCI 6/8/9)

	79
(NOTE 14)
	
	6.5
	50 ms
(NOTE 1, NOTE 10)
	10-2
	V2X messages

	NOTE 1:
A delay of 20 ms for the delay between a PCEF and a radio base station should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface. This delay is the average between the case where the PCEF is located "close" to the radio base station (roughly 10 ms) and the case where the PCEF is located "far" from the radio base station, e.g. in case of roaming with home routed traffic (the one-way packet delay between Europe and the US west coast is roughly 50 ms). The average takes into account that roaming is a less typical scenario. It is expected that subtracting this average delay of 20 ms from a given PDB will lead to desired end-to-end performance in most typical cases. Also, note that the PDB defines an upper bound. Actual packet delays - in particular for GBR traffic - should typically be lower than the PDB specified for a QCI as long as the UE has sufficient radio channel quality.

NOTE 2:
The rate of non congestion related packet losses that may occur between a radio base station and a PCEF should be regarded to be negligible. A PELR value specified for a standardized QCI therefore applies completely to the radio interface between a UE and radio base station.

NOTE 3:
This QCI is typically associated with an operator controlled service, i.e., a service where the SDF aggregate's uplink / downlink packet filters are known at the point in time when the SDF aggregate is authorized. In case of E-UTRAN this is the point in time when a corresponding dedicated EPS bearer is established / modified.

NOTE 4:
If the network supports Multimedia Priority Services (MPS) then this QCI could be used for the prioritization of non real-time data (i.e. most typically TCP-based services/applications) of MPS subscribers.

NOTE 5:
This QCI could be used for a dedicated "premium bearer" (e.g. associated with premium content) for any subscriber / subscriber group. Also in this case, the SDF aggregate's uplink / downlink packet filters are known at the point in time when the SDF aggregate is authorized. Alternatively, this QCI could be used for the default bearer of a UE/PDN for "premium subscribers".

NOTE 6:
This QCI is typically used for the default bearer of a UE/PDN for non privileged subscribers. Note that AMBR can be used as a "tool" to provide subscriber differentiation between subscriber groups connected to the same PDN with the same QCI on the default bearer.

NOTE 7:
For Mission Critical services, it may be assumed that the PCEF is located "close" to the radio base station (roughly 10 ms) and is not normally used in a long distance, home routed roaming situation. Hence delay of 10 ms for the delay between a PCEF and a radio base station should be subtracted from this PDB to derive the packet delay budget that applies to the radio interface.

NOTE 8:
In both RRC Idle and RRC Connected mode, the PDB requirement for these QCIs can be relaxed (but not to a value greater than 320 ms) for the first packet(s) in a downlink data or signalling burst in order to permit reasonable battery saving (DRX) techniques.

NOTE 9:
It is expected that QCI-65 and QCI-69 are used together to provide Mission Critical Push to Talk service (e.g., QCI-5 is not used for signalling for the bearer that utilizes QCI-65 as user plane bearer). It is expected that the amount of traffic per UE will be similar or less compared to the IMS signalling.

NOTE 10:
In both RRC Idle and RRC Connected mode, the PDB requirement for these QCIs can be relaxed for the first packet(s) in a downlink data or signalling burst in order to permit battery saving (DRX) techniques.

NOTE 11:
In RRC Idle mode, the PDB requirement for these QCIs can be relaxed for the first packet(s) in a downlink data or signalling burst in order to permit battery saving (DRX) techniques.

NOTE 12:
This QCI value can only be assigned upon request from the network side. The UE and any application running on the UE is not allowed to request this QCI value.

NOTE 13:
Packet delay budget is not applicable on NB-IoT or when Enhanced Coverage is used for WB-E-UTRAN (see TS 36.300 [19]).

NOTE 14:
This QCI could be used for transmission of V2X messages as defined in TS 23.285 [48].


The Resource Type determines if dedicated network resources related to a service or bearer level Guaranteed Bit Rate (GBR) value are permanently allocated (e.g. by an admission control function in a radio base station). GBR SDF aggregates are therefore typically authorized "on demand" which requires dynamic policy and charging control. A Non GBR SDF aggregate may be pre-authorized through static policy and charging control.

The Packet Delay Budget (PDB) defines an upper bound for the time that a packet may be delayed between the UE and the PCEF. For a certain QCI the value of the PDB is the same in uplink and downlink. The purpose of the PDB is to support the configuration of scheduling and link layer functions (e.g. the setting of scheduling priority weights and HARQ target operating points). The PDB shall be interpreted as a maximum delay with a confidence level of 98 percent.
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